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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transfer device capable of 
stably performing transfer whether the resistance value of a transfer roll 
is high or low and whether the width of transfer paper is large or small. 
SOLUTION: In this transfer method for transferring a toner image formed 
on a photoreceptor 1 to the transfer paper P by using the transfer roller 
5; transfer voltage at the time of applying a specified constant current to 
the roller 5 is measured by a voltage detection circuit 1 1 at least before 
or after performing transfer operation, the impedance of the roller 5 is 
calculated by an impedance calculation part 13 from the specified 
constant current and the measured transfer voltage, and the appropriate 
transfer current is calculated by a conversion expression previously 
obtained based on the calculated impedance of the roller 5 so as to 
perform the transfer operation by applying the constant current 
corresponding to the appropriate transfer current calculated at the time 
of performing the transfer operation from a power source circuit 8 to the 
roller 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the imprint method which imprints the toner image formed on the photo conductor in an imprint form 
using an imprint roller The imprint voltage when passing a predetermined constant current is measured by either before 
and after imprint operation at least at the aforementioned imprint roller. The impedance of the aforementioned imprint 
roller is computed from the imprint voltage by which measurement was carried out [ aforementioned ] with the 
aforementioned predetermined constant current. The imprint method of carrying out computing proper imprint current 
by the conversion formula beforehand called for based on the impedance of the aforementioned imprint roller by which 
calculation was carried out [ aforementioned ], passing the constant current corresponding to the proper imprint current 
by which calculation was carried out [ aforementioned ] at the time of imprint operation to the aforementioned imprint 
roller, and making imprint operation performing as the feature. 

[Claim 2] In the imprint method which imprints the toner image formed on the photo conductor in an imprint form 
using an imprint roller The imprint voltage when passing a predetermined constant current on the aforementioned 
imprint roller before imprint operation is measured. The impedance of the aforementioned imprint roller is computed 
from the imprint voltage by which measurement was carried out [ aforementioned ] with the aforementioned 
predetermined constant current. Make the impedance of the computed aforementioned imprint roller memorize, and 
proper imprint current is computed by the conversion formula beforehand called for based on the impedance of the 
aforementioned imprint roller by which calculation was carried out [ aforementioned ]. Pass the constant current 
corresponding to the proper imprint current by which calculation was carried out [ aforementioned ] at the time of 
imprint operation on the aforementioned imprint roller, and make it perform imprint operation. The imprint voltage 
when passing a predetermined constant current on the aforementioned imprint roller after imprint operation is 
measured. The impedance of the aforementioned imprint roller after imprint operation is computed from the imprint 
voltage by which measurement of [ after the aforementioned predetermined constant current and imprint operation ] 
was carried out [ aforementioned ]. The imprint method characterized by making the impedance of the imprint roller by 
which storage is carried out [ aforementioned ] amend and memorize with the impedance of the aforementioned 
imprint roller after imprint operation, and using it in next imprint operation. 

[Claim 3] In performing imprint operation continuously, based on the impedance of the aforementioned imprint roller 
called for on the occasion of imprint operation to precede, it computes proper imprint current from the aforementioned 
conversion formula. Pass the constant current corresponding to the proper imprint current by which calculation was 
carried out [ aforementioned ] at the time of imprint operation on the aforementioned imprint roller, and make it 
perform imprint operation. The imprint voltage when passing a predetermined constant current on the aforementioned 
imprint roller after imprint operation is measured. The impedance of the aforementioned imprint roller after imprint 
operation is computed from the imprint voltage by which measurement of [ after the aforementioned predetermined 
constant current and imprint operation ] was carried out [ aforementioned ]. The imprint method characterized by 
making the impedance of the imprint roller by which storage is carried out [ aforementioned ] amend and memorize 
with the impedance of the aforementioned imprint roller after imprint operation, and using it in next imprint operation. 
[Claim 4] After returning from adjustment when the interval of a power up and imprint operation becomes more than a 
predetermined time, and the diagnostic mode, it is the imprint method according to claim 3 from the claim 1 
characterized by carrying out operation which does not use the impedance obtained at the time of a pre-imprint, but 
newly computes an impedance. 

[Claim 5] From the claim 1 to which the aforementioned conversion formula is characterized by preparing more than 
one for every width of face of the longitudinal direction of the imprint roller of each imprint form to the imprint 
method according to claim 4 

[Claim 6] From the claim 1 to which the aforementioned conversion formula is characterized by preparing more than 
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one according to a difference of the kind of each imprint form to the imprint method according to claim 5 
[Claim 7] The imprint method according to claim 6 characterized by being prepared corresponding to the time of the 
lst-page imprint and the 2nd-page imprint, respectively when the aforementioned conversion formula forms a picture 
in both sides of an imprint form. 

[Claim 8] The imprint method according to claim 6 that the aforementioned conversion formula is characterized by 
being prepared to a regular paper and an OHP sheet, respectively. 

[Claim 9] The imprint method of a claim 1 to the claim 8 characterized by performing operation which computes the 
impedance of the aforementioned imprint roller simultaneously with the cleaning cycle of the imprint roller before and 
behind imprint operation. 

[Claim 10] The imprint method of a claim 1 to the claim 9 characterized by giving the aforementioned conversion 
formula in the straight line which carries out a simple increase about change of the impedance of the aforementioned 
imprint roller. 

[Claim 1 1] The imprint method of a claim 1 to the claim 10 of carrying out a bird clapper as the feature from the 
straight line in which the aforementioned conversion formula carries out a simple increase about change of the 
impedance of the aforementioned imprint roller, the straight line to which the impedance of the aforementioned imprint 
roller makes the aforementioned proper imprint current regularity in the range beyond a predetermined value, and the 
straight line which the impedance of the aforementioned imprint roller carries out to regularity in the aforementioned 
proper imprint current in the range below a predetermined value. 

[Claim 12] The imprint method of a claim 1 to the claim 1 1 characterized by the bird clapper from the polygonal line 
in which the aforementioned conversion formula has two or more point of inflection. 

[Claim 13] The imprint method of a claim 1 to the claim 12 characterized by using the high voltage power supply 
which has a voltage limiter by the side of the high voltage as a high voltage power supply for passing the 
aforementioned constant current. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the imprint method which used the imprint 
roller especially about the imprint method used in the image formation equipment of electrophotography methods, such 
as a copying machine and a LASER beam printer. 
[0002] 

[Description of the Prior Art] After the front face of a photo conductor is uniformly charged with electrification 
equipment, an aligner is exposed and an electrostatic latent image is formed on the front face of a photo conductor. 
This electrostatic latent image is developed in a developer, and a toner image is formed on the front face of a photo 
conductor. This toner image is imprinted by imprint equipment on the imprint form supplied from the medium tray. 
After the imprint form with which the toner image was imprinted exfoliates from the front face of a photo conductor 
with ablation equipment, it is fixed to it by fixing equipment. Moreover, the toner which remained on the front face of 
a photo conductor after the imprint is removed by cleaning equipment. 

[0003] Although the thing of various kinds of methods is known as imprint equipment used in the image formation 
equipment mentioned above, the thing which used the imprint roller as one exists. The imprint equipment which used 
this imprint roller carries out the pressure welding of the imprint roller with which a small current is supplied 
comparatively on the surface of a photo conductor on both sides of an imprint form, and imprints the toner image on 
the front face of a photo conductor in an imprint form. 

[0004] Since the imprint equipment which used this imprint roller does not need the high voltage power supply of high 
power compared with the imprint equipment using the corona discharge equipment currently generally used and the 
advantageous electric discharge wire in cost is not used, generating of the ozone by the high-pressure electric discharge 
without un-arranging, such as dirt and an open circuit, has an advantage, such as being few. 
[0005] However, it is known that the value of the volume resistivity of an imprint roller will change sharply in 
response to the influence of temperature or humidity. For example, under low-humidity/temperature environment, 
resistance rises compared with the bottom of ordinary temperature normal-relative-humidity environment, under a 
high-humidity/temperature environment, resistance falls compared with the bottom of ordinary temperature normal- 
relative-humidity environment, and the ratio of the change becomes about 2 figures. 

[0006] Since imprint current will be affected if the resistance of an imprint roller changes, a certain means for 
stabilizing imprint current is required. For this reason, some meanses for controlling imprint current are proposed from 
the former. 

[0007] For example, the current which flows on an imprint roller is detected and the constant-current-control method 
which performs constant current control so that this current may always become fixed is learned. However, in this 
constant-current-control method, direct detection of the actual imprint current which passes an imprint form and flows 
has not been carried out, and since the current which flows into an imprint roller is detected, un-arranging [ which is 
explained below ] arises. 

[0008] Now, the resistance of a transfer roller considers a low case. As for the field of most of front faces of a photo 
conductor, and front faces of a transfer roller, the width of face of the imprint form which passes through between the 
front face of a photo conductor and the front faces of a transfer roller is insulated with an imprint form at a latus case, 
and the front face of a photo conductor and the front face of a transfer roller contact directly in the remaining fields. 
Since the resistance of a transfer roller concentrates on the narrow field to which the front face of a photo conductor 
and the front face of a transfer roller touch directly by the low's at this time and current flows, an overcurrent flows to 
the field besides the imprint form of a photo conductor. For this reason, a charge history occurs in a photo conductor, 
this charge history becomes a cause, and the dirt called fogging to an imprint form edge arises. Moreover, since many 
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portions of the current which flowed into the transfer roller since the area which the front face of a photo conductor and 
the front face of a transfer roller contact directly became large when the width of face of an imprint form is narrow 
flow to the field besides an imprint form, the imprint current which flows through an imprint form decreases, imprint 
charges run short, and it is easy to generate a poor imprint. 

[0009] On the contrary, when the resistance of a transfer roller was high, in order to maintain a constant current, the 
voltage impressed to a transfer roller might rise, leak of a charge might occur through the imprint form, and the spot 
group by the charge history might occur. 

[0010] As a thing for solving such a problem, a constant current is passed in non-******, the voltage of the imprint 
equipment at this time is measured, and the control system called ATVC (Acive Transfer Voltage Control) method 
which carries out constant- voltage control of the imprint equipment in****** on the voltage which multiplied this 
voltage by the predetermined coefficient is proposed as indicated by JP,2-264278,A. 

[001 1] However, since an ATVC method is constant- voltage control, there is no amendment effect to the resistance 
nonuniformity of a form difference, an image density difference, and an imprint roller etc., and toner spilling by 
transfer-paper edge dirt or the shortage of an imprint charge occurs. Moreover, there are problems, such as fogging 
generating by the photo conductor potential history at the time of un-imprinting. 

[0012] Moreover, in JP,6-161295,A, before imprint operation, an imprint form is tried, and is carried out, the voltage 
or the volume resistivity at that time is measured, and the method of determining future imprint current is proposed. 
However, since excessive image formation processing for determining the imprint current other than original image 
formation processing in this case must be performed Moreover there is a problem that the productivity of a copy or a 
print falls, to JP,7-144619,A The relation of the voltage and current to which a proper imprint is carried out in various 
environment is measured beforehand, and a table is created, at the time of image formation With reference to a table, 
the target current value of constant-current-control formula bias power supply is calculated based on the output voltage 
at the time of constant current control, and the control means which carry out adjustable [ of the target current value of 
constant-current formula bias power supply ] by this result of an operation are proposed. 

[0013] However, although the table for referring to in this case must be prepared beforehand, a huge test data is needed 
for creation of a table, there is a fault from which a development cycle and development costs become spare time size, 
and there is same problem also about correction of a setup. Moreover, since it does not correspond to each imprint 
form width of face, there is a problem which the excess and deficiency of a charge occur [ problem ] to each width of 
face for an imprint, and produces a picture fault. 
[0014] 

[Problem(s) to be Solved by the Invention] Then, this invention aims at offering the imprint equipment which can 
imprint by being stabilized irrespective of the size of the width of face of an imprint form irrespective of the height of 
the resistance of a transfer roller. 
[0015] 

[Means for Solving the Problem] In the imprint method which imprints the toner image with which this invention was 
formed on the photo conductor in an imprint form using an imprint roller The imprint voltage when passing a 
predetermined constant current is measured by either before and after imprint operation at least at the aforementioned 
imprint roller. The impedance of the aforementioned imprint roller is computed from the imprint voltage by which 
measurement was carried out [ aforementioned ] with the aforementioned predetermined constant current. It carries out 
computing proper imprint current by the conversion formula beforehand called for based on the impedance of the 
aforementioned imprint roller by which calculation was carried out [ aforementioned ], passing the constant current 
corresponding to the proper imprint current by which calculation was carried out [ aforementioned ] at the time of 
imprint operation to the aforementioned imprint roller, and making imprint operation perform as the feature. 
[0016] 

[Example] Drawing 1 is explanatory drawing showing the theoretic composition of the example of the imprint 
equipment of this invention. 

[0017] After the front face of the drum-like photo conductor 1 is uniformly charged with electrification equipment 2, 
an aligner 3 is exposed and an electrostatic latent image is formed on the front face of a photo conductor 1 . This 
electrostatic latent image is developed in a developer 4, and a toner image is formed on the front face of a photo 
conductor 1 . This toner image is imprinted by the transfer roller 5 on the imprint form P. After the imprint form P with 
which the toner image was imprinted exfoliates from the front face of a photo conductor 1, it is fixed to it by fixing 
equipment 6. Moreover, the toner which remained on the front face of a photo conductor 1 after the imprint is removed 
by cleaning equipment 7. 

[001 8] Imprint current is supplied to the above-mentioned transfer roller 5 through the current detector 9 from a power 
circuit 8. The value of the current which flows into the transfer roller 5 detected by the current detector 9 is supplied to 
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a control section 10, and a power circuit 8 is controlled so that the current which flows into a transfer roller 5 turns into 
a predetermined constant current. In addition, the voltage limiter by the side of the high voltage of output voltage is 
prepared in the power circuit 8. In performing constant current control, when the impedance of a transfer roller 5 
becomes high, it is going to pass fixed current to a transfer roller 5, supply voltage becomes high, and there is a 
possibility that excessive voltage may join a transfer roller 5. Here, in this example, by preparing the voltage limiter by 
the side of the high voltage, it can prevent that excessive voltage joins a transfer roller 5, and quality-of-image 
degradation resulting from charge leak can be prevented. Although voltage rises to about 7kV when a transfer roller 5 
is a high impedance for example, in not preparing a voltage limiter, too much elevation prevention ****** 0 f voltage is 
made without reducing so much the current which flows to a transfer roller 5 by detecting output voltage, and 
controlling a power circuit 8 so that output voltage does not exceed 5.5kV. 

[0019] Moreover, the imprint voltage value Vmon impressed to a transfer roller 5 is detected by the voltage detector 
1 1, is memorized by non-volatile memory 12, and is supplied to the impedance calculation section 13 with the imprint 
current value Imon detected by the current detector 9. In the impedance calculation section 13, calculation of 
ZBTR=Vmon/Imon is performed, the impedance ZBTR of a transfer roller 5 is called for, and non- volatile memory 14 
memorizes. 

[0020] The information on the impedance ZBTR of a transfer roller 5 is supplied to the proper imprint current- value 
calculation section 15, and the proper imprint current value IBTR is calculated based on conversion formula 
IBTR=aZBTR+b. Here, a and b are the arbitrary constants which asked for the optimal point by various tests. 
[0021] For example, if a horizontal axis is made into the impedance ZBTR of an imprint roller and a vertical axis is 
made into the imprint current value IBTR as shown in drawing 2 , the straight line which calculates the proper imprint 
current value to change of the impedance ZBTR of an imprint roller will be obtained by setting up each point of Z2, II, 
Z3, and IU of drawing 2 . For example, for Z2, 25 M omega and II are [ 20micro of 1000 M omega and IU(s) of A and 
Z3 ] 5.5microA. 

[0022] In drawing 2 , two or more characteristic curves L1-L6 show the straight line which calculates proper imprint 
current value from the imprint form of different size and the different sense, respectively. Characteristic curves L1-L6, 
an imprint paper size, and the sense are as follows. In addition, SEF (short edge feed) means that use a shorter side as 
the front end and paper is fed, and means that LEF (long edge feed) uses a long side as the front end, and paper is fed 
to it. 

Characteristic curve L1:A5 SEF ~ the following - characteristic curve L2:B5SEF/B6LEF characteristic curve 
L3:A4SEF/ A5 LEF, and 8.5"x (11 "-13") 

Characteristic curve L4:B4SEF/B5LEF characteristic curve L5:ll"xl7" - characteristic curve L6:A - 4 LEF, in 
addition, ZMIN is a limiter by the side of a low impedance, and takes 3 SEF/A for ZBTR=ZMIN at the time of 
ZBTR<ZMIN Moreover, ZMAX is a limiter by the side of a high impedance, and is taken as ZBTR=ZMAX at the 
time of ZBTR>ZMAX. Thereby, proper imprint current is fixed to constant value for the impedance of an imprint 
roller in the range beyond a predetermined value, and the range below a predetermined value. 
[0023] Thus, in the process which computes the impedance ZBTR of the transfer roller 5 mentioned above by 
preparing a limiter in the both sides of the height of an impedance, even when the error of the abnormalities of an 
electric discharge needle, a soft error, etc. occurs and an impedance ZBTR exceeds a normal range, an impedance 
ZBTR can be fixed to the upper limit or minimum of a normal range, and an imprint can be prevented above. 
[0024] Table 1 is a table showing the size of the image formation side (is [ whether it is the 1st page and ] it the 2nd 
page?) of an imprint form, and an imprint form, and the calculation formula for it being suitable and computing the 
proper imprint current value IBTR by making the kind (is it a regular paper or is an OHP sheet?) of imprint form into a 
parameter. 
[0025] 
[Table 1] 
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In addition, in Table 1, signs Z2 and Z3 show resistance different, respectively, for example, Z2 is 25 M omega and Z3 
is 1000 M omega. Moreover, Signs IA, IB, and IC, IV, IW, IX, II, 12, 13 and 14 show current value different, 
respectively, for example, II is A and 20micro of IU(s) is 5.5microA. 

[0026] The proper imprint current value IBTR calculated by the proper imprint current- value calculation section 15 as 
mentioned above is memorized by non- volatile memory 16, and is supplied to a control section 10. 
[0027] Next, operation of the imprint equipment mentioned above is explained. Drawing 3 and drawing 4 are the flow 
charts for explaining operation of imprint equipment. 

[0028] In order to carry out an imprint roller cleaning cycle as shown in drawing 5 if the power supply of image 
formation equipment is switched on and it will be in the state in which image formation is possible in response to print 
directions (Step 100) (Step 101), negative voltage is first impressed to the imprint roller 5 (Step 102). The toner which 
has a negative charge adhering to the imprint roller 5 by this is returned to the front face of a photo conductor 1 in 
response to an electrostatic repulsion. In addition, processing shown in the flow chart of drawing 3 is performed also at 
the time of the return to the normal mode from the low power mode (energy-saving mode) which shifts automatically 
from the normal mode, or the return to the normal mode from adjustment and the diagnostic mode, not only the time of 
power supply ON but when prolonged equipment does not operate. A long time passes since the time of measurement 
of the impedance ZBTR of the last transfer roller 5, and since this is an environmental variation, it is because the 
impedance ZBTR may be changing a lot, and, in such a case, newly performs re-measurement. 
[0029] Next, positive voltage is impressed to the imprint roller 5 through the current detector 9 from a power circuit 8 
into the imprint roller cleaning cycle before starting imprint operation to an imprint form. The toner which has a 
positive charge adhering to the imprint roller 5 by this is returned to the front face of a photo conductor 1 in response to 
an electrostatic repulsion. 

[0030] As mentioned above, in an imprint roller cleaning cycle, by impressing negative voltage to the beginning to the 
imprint roller 5, and subsequently impressing positive voltage, the toner adhering to the imprint roller 5 is returned to 
the front face of a photo conductor 1 irrespective of the polarity of a charge, and the front face of an imprint roller is 
cleaned. In addition, turning on and off of operation of a power circuit 8 and a polar switch of output voltage are 
performed based on the image formation timing information supplied to a control section 10 from the main control unit 
(not shown) which controls the whole equipment. 

[003 1] In this example, a power circuit 8 is controlled by the control section 13 so that the current detector 9 detects the 
current which flows into the imprint roller 5 and this current turns into predetermined current Imon during the period 
which is impressing positive voltage to the imprint roller 5 of an above-mentioned imprint roller cleaning cycle (Step 
103). That is, constant current control of the current which flows on the imprint roller 5 is carried out. Next, the imprint 
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voltage impressed to the imprint roller 5 is measured (Step 104) 3 and non- volatile memory 12 is made to memorize the 
measured imprint voltage value Vmon (Step 105). 

[0032] In addition, for example, it waits for 340ms, a predetermined interval, for example, the 6 times measurement 
per 70ms, is performed, the average of four data except maximum and the minimum value is computed, and it 
considers as the measurement value of the imprint voltage value Vmon after imprint voltage is impressed to the imprint 
roller 5 until the imprint roller 5 goes into 2 rotation eye, in case the imprint voltage value Vmon is measured. Thus, 
the measured imprint voltage value Vmon is memorized by non- volatile memory 12. 

[0033] Next, the information which shows predetermined current Imon and the value of the imprint voltage Vmon is 
supplied to the impedance calculation section 13, calculation of ZBTR=Vmon/Imon is performed in the impedance 
calculation section 13, and the impedance ZBTR of the called- for transfer roller 5 asked for the impedance ZBTR of a 
transfer roller 5 (Step 106) is memorized by non- volatile memory 14 (Step 107). 

[0034] Next, in the proper imprint current- value calculation section 15, the proper imprint current value IBTR is 
calculated based on conversion formula IBTR=aZBTR+b (Step 203). Here, a and b are each coefficient of an IBTR 
calculation formula shown in Table 1 . 

[0035] for example, in imprinting a picture to the 2nd page of the imprint form of B4 size conveyed by using a shorter 
side as the front end Although the proper imprint current value IBTR is expressed by IBTR=(IU-II) /(Z3-Z2) 
xZBTR+IU-(IU-II) (/ (Z3-Z2)) xZ3 by the example shown in Table 1 (IU-II) / (Z3-Z2) corresponds to a coefficient a, 
and IU-(IU-II) (/ (Z3-Z2)) xZ3 correspond to the coefficient b. 

[0036] The IBTR calculation formula is prepared according to the size of an imprint form, the sense of an imprint 
form, the kind of imprint form, and the image formation side, respectively, and the proper imprint current value IBTR 
according to each condition is computed corresponding to the height of the impedance ZBTR of a transfer roller 5. 
[0037] proper [ for the 1st page ] in this example - proper [ imprint current- value IBTR-1 and for the 2nd page ] ~ 
non- volatile memory 16 is made to memorize in quest of imprint current- value IBTR-1, respectively 
[0038] And in case a picture is formed in both sides of an imprint form, in imprinting by setting imprint current value 
to IBTR-1 in imprinting a toner image to the 1st page of an imprint form (Step 204) and imprinting a toner image to the 
2nd page, it imprints by setting imprint current value to IBTR-2 (Step 205). Thus, imprint current value is changed by 
the 1st page and the 2nd page because the imprint form is dry in response to fixing processing previously, the direction 
at the time of the 2nd-page imprint becomes [ the electric resistance of an imprint form ] high rather than the time of 
the lst-page imprint and an imprint property changes, in imprinting a toner image to the 2nd page. Imprint operation is 
repeated until a printall is completed (Step 206). 

[0039] Thus, without receiving change of external environments, such as temperature and humidity, since the imprint 
current which flows to a transfer roller 5 is made proper based on both the conditions of an imprint form, and the 
conditions of the impedance ZBTR of a transfer roller 5, irrespective of the difference of the size of an imprint form, 
the sense, a kind, an image formation side, etc., it is stabilized and an imprint is ensured. 

[0040] If a printall is completed, negative voltage will be impressed to a transfer roller 5 for processing of cycle out 
(Step 207). 

[0041] Next, the predetermined constant current Imon is passed on the imprint roller 5 after imprint operation (Step 
208). In addition, the value of this constant current Imon is the same value as the constant current Imon passed at Step 
103. Next, the imprint voltage impressed to the imprint roller 5 is measured (Step 209), and non- volatile memory 12 is 
made to memorize the measured imprint voltage value Vmon (Step 210). 

[0042] In addition, after imprint voltage is impressed to the imprint roller 5 as shown in drawing 6 in case the imprint 
voltage value Vmon is measured, for example, it waits for 80ms, a predetermined interval, for example, the 5 times 
measurement per 70ms, is performed, the average of three data except maximum and the minimum value is computed, 
and it considers as the measurement value of the imprint voltage value Vmon. Thus, the measured imprint voltage 
value Vmon is memorized by non- volatile memory 12. 

[0043] Next, the information which shows predetermined current Imon and the value of the imprint voltage Vmon is 
supplied to the impedance calculation section 13, and in the impedance calculation section 13, calculation of ZBTR- 
l=Vmon/Imon is performed, for example, impedance ZBTR-1 of the transfer roller 5 after imprint operation is 
calculated (Step 211), and it is memorized by non-volatile memory 14 as ZBTR-1 (Step 212). 
[0044] Next, based on a lower formula, ZBTR-1 to old things ZBTR and new ZBTR are computed, and memory is 
rewritten as ZBTR (Step 213). 

[0045] New ZBTR= old ZBTR+ (ZBTR+(ZBTR-1 -ZBTR) xbeta/100, in addition beta are the arbitrary numbers which 
can setup 1-99.) 

[0046] Although the proper imprint current value IBTR was approximated in a straight line, you may make it 
approximate by the polygonal line in the example mentioned above. Drawin g 7 shows the graph which approximated 
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the relation between the impedance of a transfer roller 5 5 and imprint current value by the polygonal line. The portion 
from which the inclination of the polygonal line differs in drawing 7 corresponds to environment different, 
respectively. In this example, environment is classified into four fields of a humid field and weak humid field, a weak 
damp field, and a damp field, and approximates each field in a straight line. 

[0047] In drawin g 7 , two or more characteristic curves LI 1 -LI 5 show the polygonal line which calculates proper 
imprint current value from the imprint form of different form width of face, respectively. When the relation between 
characteristic curves LI 1 -LI 5 and an imprint form mentions a characteristic curve LI 2 as an example more than mm 
[ less than / less than / less than / less than / characteristic curve LI 1 :190mm / characteristic curve L12:190-230mm / 
characteristic curve L13:230-270mm / characteristic curve L14i270-290mm / characteristic curve LI 5:290] it is as 
follows for example, a characteristic curve LI 2 is approximated for every field by the following four formulas. 
[0048] Humid Field: IBTR= / (IG-IB) xZBTR+IG- (Z3-Z2) () / (IG-IB) A little less than [ (Z3-Z2) xZ ] 3 humid 
field:IBTR= / (IL-IG) xZBTR+IL- (Z4-Z3) () / (IL-IG) A little less than [ (Z4-Z3) xZ ] 4 damp field:IBTR= (IQ-IL) / 
(Z5-Z4) xZBTR+IQ-(IQ-IL) (/ (Z5-Z4)) xZ5 - damp field:IBTR=(IV-IQ) /(Z6-Z5) xZBTR+IV-(IV-IQ) (/ (Z6-Z5)) 
xZ6 - in addition The humidity corresponding to the impedances Z2, Z3, Z4, Z5, and Z6 of a transfer roller is 80%, 
65%, 55%, 25%, and 10%. 

[0049] Moreover, Table 2 is a table showing the calculation formula for computing the proper imprint current value 
IBTR by making double-sided print, one side print, and imprint form width of face and an external environment into a 
parameter. In addition, the meaning of the sign used in Table 2 is the same as that of Table 1 . 
;0050] 
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[0051] 

[Effect of the Invention] Even when the resistance of a transfer roller changes sharply, proper imprint operation can be 
made to perform by easy processing in this invention, since it was made to pass by the constant current to a transfer 
roller in quest of proper current value according to the impedance of a transfer roller by the conversion formula. 
[0052] Moreover, since imprint current was determined by making an imprint paper size into a parameter, degradation 
of the picture which the excess and deficiency of a charge and this resulting from an imprint paper size become a 
cause, and produce can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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